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(54) Rope thimble 



(57) A thimble 1 0. Rg. 1 . for the eye of a rope 2. has sleeve 40. which receives shackle pin 32, and a bar 42 attaching this 
sleeve to the inside thimble wall. The load in the bar is recorded by means of a mechanical strain recorder whose scribe 56 
on bar arm 54 marks on a recording surface 52. Bar 42 may be omitted, and the sleeve attached to the large thimble and 
by spnng beams (60), the strain recorder then brWgIng the gap between the thimble small end and the sleeve (Fig 3) 
Sleeve 40 may be omitted, Rg. 6. the thimble having slot 70 bridged by the strain recorder. Mark>recordlng surfaoe fio is 
intermittently rotated, and is removable. The slot may have an inserted bar (78. Rg. 6A) as a pivot for reiathfe movement of 
thimble parts, or may not extend through the thimble. Electronic strain gauges may be used. 




IMPROVED ROPE THIMBIE WITH LOAD RECORDING MEANS 

This invention relates to an improved thimble for the eye 
in the end of a fiber rope or other flexible tension member 
which produces a record of loads exerted on the tension 
member. The thimble comprises an annular body, a sleeve 
within this body for receiving a shackle or other load trans- 
ferring element, a load carrying element connected to and 
separating apart the sleeve and the body, and a means of 
measuring the differential movement between said sleeve and 
said body cause by forces between said rope and said shackle. 
The device, can be used to produce a permanent record of loads 
applied to the tension member for the purpose of determining 
load history and replacement criteria. 

Ropes are used in a variety of applications where it is 
desired to know the loading history, either the highest load 
or a complete record of each significant load to which the 
rope has been subjected. Marine mooring and towing are 
examples of such applications. The marine environment is 
especially severe, and conventional methods of measuring and 
recording rope loads are not generally satisfactory. 

Electronic load measuring and recording devices incorpor- 
ating stain gages or other electronic differential motion 
sensing elements, such as those disclosed by R. d. Karl in 
U.S. Patent 3,956,742 and s. S. Fishfader in U.S. Patent 
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relative differential motions than could be generated in those 
surfaces of a conventional thiiDble body which are remote from 
potential damage by the rope or the connection element. 

.according to the present invention there is provided an 
improved thimble adapted to be disposed within an eye at the 
end of a flexible tension member, said thimble comprising an 
annular body member, an outer peripheral wall for engaging 
said eye of said tension member, an inner peripheral wall 
defining an aperture for receiving a removable load 
transferring element, a sleeve located in said aperture, an 
inner surface on said sleeve for engaging said load 
transferring element, an outer surface on said sleeve member, 
a load carrying member disposed within said aperture, a first 
end of said load carrying member operably attached to said 
sleeve, a second end of said load carrying member operably 
attached to said body member, and a differential motion 
sensing means positioned beween said body member and said 
20 sleeve. 

According to a further aspect of the invention an improved 
thimble adapted to be disposed within an eye at the end of a 
flexible tension member, said thimble comprising an annular 
body member, an outer peripheral wall on said body member for 
25 engaging said eye of said tension member, an inner peripheral 
wall on said body member defining an aperture for receiving a 
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differential motions to adequately respond to and record loads 
applied to the tension member, and yet it is positioned away 
from the rope and from connecting devices placed in the hole 
which might cause deunage. 

FIGURE 1 is a top view of a rope thimble showing a 
shackle sreeve supported from the thimble body by a load 
carrying bar and with a load-recording mechanical strain gage 
mounted on the bar. 

FIGURE 2 is a section view through the thimble of Figure 
1 showing the sleeve, the bar,- and the load-recording mechan- 
ical strain gage in more detail. 

FIGURE 3 is a top view of a rope thimble showing a 
shackle sleeve supported from the thimble body by springs and 
a load-recording mechanical strain gage independently mounted 
between the sleeve and the thimble body. This view also shows 
an electronic strain gage mounted on one of the springs. 

FIGURE 4 is a section view through the thimble of Figure 
3 showing the sleeve, the springs, and the load recording 
mechanical strain gage in more detail. 

FIGURE 5 is another section view through the thimble of 
Figure 3 showing the sleeve, the springs, and the electronic 
strain gage in more detail. 
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The rope 2 has an eye 4 formed in its end by a splice 6. 
A rope thimble 10 is placed in this eye. Thimbles are 
normally 

placed in rope eyes to maintain the shape of the eye and to 
5 protect the rope in the eye from damage. 

The rope thimble 10 is of conventional design and shape. 
It is made of metal and formed in a shape to correspond to the 
shape of the rope eye 4. The inner portion of the thimble 
body forms an oblong shaped aperture or opening 12 with 
10 unequal radii at opposite ends. The large end 14 of the 

thimble body aperture faces the back of the eye, and the small 
end 16 faces the splice. 

The body 20 of the thimble is shaped in a distorted semi- 
toroidal fashion around the thiiable aperture 12. The outer 

15 portion of the toroidal shape is cut away, such that the 

thimble wall is essentially semi-circular in cross section. 
The wall around the larger end 14 forms a saddle-shaped 
surface surrounding the aperture. An inner peripheral wall 22 
faces the thimble apertxire 12. The rope eye 4 lies within and 

20 rests against the other or outer peripheral wall 24. The 
inner and outer peripheral walls join at the sides to form 
thimble rims 26. The width of the thimble body between these 
rims is normally greater than the width of the rope. Several 
portions of the wall may form complete circles, called ears 

25 28, which extend around the rope and serve to protect it. 



forward in the thimble, on the wall surfaces along the sides 
or at the front or small end 16 of the thimble opening. Here 
the strain gages would be away from the shackle. However here 
also the strains due to rope loading are very small and would 
be difficult to measure with conventional strain gage 
techniques* 

The rope 2, the thimble 10, the shackle 30, and their features 
have been explained above. 

A sleeve 40 having an inner surface 44 forming an opening 
to receive the shackle pin 32 is placed inside the thimble 
aperture 12. The centerline of the sleeve may be essentially 
concentric with the centerline of the large end 14 of the 
apertiire. The length of this sleeve is approximately the same 
as the width of the thimble, that is, the distance between the 
thimble rims 26. 

The outer surface 46 of this sleeve is attached to the 
small end 16 of the aperture by a load carrying member or bar 
42. A strain sensing and recording device 50 is mounted on 
this bar. A recording surface 52 is mounted near one end of 
the bar. This recording surface may be made of a soft metal 
such as brass. Near the other end of this bar is mounted an 
arm 54 which . extends over the siurface. A scribe 56 attached 
to this arm bears against the recording surface. 
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the thimble body on the peripheral wall 22. The load can thus 
continue to be borne by the connection between the rope and 
the load transferring element. 

The sleeve 40 is again positioned near the center of the large 
end 14 of the thimble aperture 12, This sleeve is supported 
by spring beams 60 which are attached at their center to the 
sleeve and at their ends to the thimble body wall 22. 

A web 62 extends from the outer surface 44 of the sleeve 
toward the small end 16 of the aperture. Another web 64 
extends across the small end of the aperture in essentially 
the same plane as the sleeve web. The two webs are not 
directly connected/ but are separated by a gap 66. 

In this arrangement, the spring beams 60 deflect when 
tension is applied between the rope 2 and the shackle 30 or 
other load transferring element. This spring deflection 
causes relative movement between the thimble body 20 and the 
sleeve 40. 

A strain recording device 50, similar to that described 
above, extends across the gap 66 between the sleeve web 62 and 
the thimble web 64. A recording surface 52 is mounted on the 
sleeve web 62. An arm 54 is attached to the sleeve web 64, 
and a scribe 56 on the end of this arm bears on the recording 
surface. Relative movements between the thimble body 20 and 



sioned rope eye 4 bearing against the outer peripheral wall 24 

of the thimble body 20 around the large end 14 of the thimble 
aperture. Webs 72 are fastened to the inner peripheral wall 
22 in the small end 16 of the thimble aperture on each side of 
the slot. A strain recording device 50 is fastened to these 
webs and extend across the gap 66 between these webs* 

In the simple form of the mechanical strain and load 
recording device 50, described above, the recording surface 52 
is stationary. The scribe 56 moves back and forth across the 
same position on this surface. The tension which the rope 2 
has experienced is indicated by the length of the scratch made 
by the scribe on the surface* Only the maximum load is 
clearly recorded. This is sufficient for some purposes, where 
it is desired only to know the maximum load to which the rope 
has been subjected. 

An alternative mechanical strain recording device may be 
used which employs means of moving the surface or the scribe 
such that the mark is made at a different position each time a 
strain is applied. Such a moving mechanical strain recording 
is illustrated in Figures 6 and 7. 

In place of the stationary recording surface, a rotating 
circular recording surface 80 is guided by wheels 82. A 
ratchetting mechanism 84 causes this circular surface to 
rotate each time there is a differential movement between the 



The thimble of claim 2 wherein said differential motion 
sensing means is operably connected to said load carrying 
means . 

The thimble of claim 4 wherein ?aid differential motion 
sensing means comprise an electronic strain gage. 

An improved thimble adapted to be disposed within an eye 
at the end of a flexible tension member, said thimble 
comprising an annular body member, an outer peripheral 
wall on said body member for engaging said eye of said 
tension member, an inner peripheral wall on said body 
member defining an aperture for receiving a removable 
load transferring element, a sleeve member disposed 
within said aperture, an inner surface on said sleeve 
member for engaging said load transferring element, an 
outer stirface on said sleeve member, a load carrying 
means disposed within said aperture, a first end of said 
load carrying means attached to said outer surface of 
said sleeve member, a second end on said load carrying 
means attached to said inner peripheral wall of said 
thimble, and means for recording differential motion 
between said sleeve member and said body member, whereby 
a record is produced of force between said tension member 
and said load transferring element. 



attached either to said outer surface of said sleeve 
member of said inner peripheral wall of said body member, 
a recording arm operably attached to the other of said 
inner peripheral wall or said outer surface, and a scribe 
attached to said recording arm and bearing against said 
recording surface, whereby differential motions between 
said sleeve member and said body member caused by force 
applied to said tension member by said load transferrring 
means result in said scribe to mark on said recording 
surface* 

An improved thimble adapted to be disposed within an eye 
at the end of a flexible tension member, said thimble 
comprising an annular body member, an outer peripheral 
wall on said body member for engaging said eye of said 
tension member, an inner peripheral wall on said body 
member defining an aperture for receiving a load 
transferring element, a slot in said body member spaced 
from that portion of said outer peripheral wall which 
engages said eye, and means operably attached to said 
body member for recording differential motion between 
opposite sides of said body member. 

The thimble of claim 10 wherein the differential inotion 
recording means comprise a recording surface operably 
attached to a peripheral wall of said body member on one 
side of said body member, a recording arm operably 



14. The thimble of claim 10 further comprising bridge means 
disposed across said slot, said bridge means being 
substantially thinner than the width of said body member, 
and the differential motion recording means operably 

5 attached to said bridge means. 

15. The thimble of claim 14 wherein said differential motion 
recording means comprise an electronic strain gage 
operably mounted on said bridge. 



16. An improved thimble adapted to be disposed within an eye 
10 at the end of a flexible tension member, said thimble 

comprising an annular body member, an outer peripheral 
wall for engaging said eye of said tension member, an 
inner peripheral wall defining an aperture for receiving 
a load transferring element, a slot in said body member 
15 spaced from those portions of said peripheral walls "which 

directly engage said eye and said load transferring 
element, and differential motion sensing means operably 
connected with adjacent sides of said body member, 
whereby said differential motion is enhanced by the 
20 presence of said slot and said differential motion is an 

indicator of the force transferred between said eye and 
said load transferring element. 



17. The thimble of claim 16 wherein said differential motion 
sensing means comprises a recording surface operably 
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An improved thimble adapted to be disposed within an eye 
at the end of a flexible tension member substantially as 
herein described with reference to Figs l and 2; 3, 4, 5 
and 7; 6 and 6A; and Fig 8 of the accompanying 
drawings • 
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